Possible role of activated ras genes in human esophageal carcinogenesis.
Activation by point mutation of the H-, K- and N-ras genes is found in many tumors. However, no such mutation has yet been found in human esophageal carcinomas from various parts of the world. We have confirmed the absence of mutation at codons 12, 13 and 61 of K- and N-ras and at codons 12 and 61 of H-ras in 25 primary tumors obtained in France. In contrast, among 7 human esophageal carcinoma cell lines (TE1, TE2, TE3, TE8, TE9, TE10, TE13) with different degrees of tumorigenicity in nude mice, 3 highly tumorigenic lines (TE1, TE2 and TE8) exhibited activation of ras oncogenes; 2 showed a G35 to A35 transition of K-ras gene and one a H-ras G35 to T35 transversion. Since these cell lines had been established from tumors of Japanese patients from Sendai, we examined 3 primary esophageal tumors from Tokyo and 19 from Sendai, including the primary tumors from which the TE cell lines had been derived. No ras mutation was detected, which suggests that the ras gene mutations in the TE cell lines are either due to their long-term culture or that only a small portion of the original tumors contained such mutations. In order to directly examine the effect of ras gene mutation, one of the non-tumorigenic cell lines, TE13, was transfected with a plasmid coding for a mutated H-ras gene (G35 to T35). Transfected clones expressing high levels of mutated ras gene were able to induce tumors in nude mice. Thus, although no primary human esophageal tumor contained mutated ras genes, our studies do not exclude a significant role of mutated ras genes in cell proliferation and malignant transformation of human esophageal cells.